Abstract. 2014 Using a triple axis spectrometer we have measured the quasi-elastic scattering from liquid gallium droplets down to near the lowest temperature TL = 150 K at which the liquid remains in the supercooled state. Special reference was given to values of the wave-vector Q0 = 2.50 Å-1 and Q00 = 3.12 Å-1 corresponding respectively to the mean peak and the shoulder in the structure factor S(Q). At Q0 the full width at half height of the Lorentzian profile fitting the quasi-elastic peak is found to vary linearly with temperature below 333 K, with a rate equal to 0.001 6 ± 0.000 2 THz. K-1 approaching a zero value at T = 157 ± 10 K which we associate with the metastability limit of the liquid state. the maximum in the liquid structure factor S(Q) and showed that S(Qo) should diverge as the stability limit is approached. There have been several recent experiments measuring S(Q ) by X-ray scattering in supercooled liquid gallium [11, 12] . In particular the experiments of Bizid et al. have been performed at temperatures down to near the lowest temperature at which gallium has ever been obtained in the liquid phase, and show that there is no tendency to any divergence in S(Q). The X-ray results also show that when freezing does occur from these low temperatures, it is always to the crystalline p-phase. Amorphous gallium has been prepared by vapour deposition on helium cooled substrates [13, 14] [16, 17, 18] . These studies were generally in agreement with one another in yielding half widths, measured near the peak in the structure factor, which decreased much faster than the Til2 predicted by eq. (3) . However the temperature ranges of these studies were too restricted to enable conclusions to be drawn on any metastability limit. The present inelastic studies have been performed in an extended range of supercooling by using droplet samples. 3. Présentation of data. -Measurements have been corrected for the container and background scattering and multiplied by appropriate factors to make them proportional to S(Q, w) [20] . No correction has been made for multiple scattering and for the 13 % contribution from incoherent scattering in gallium. We first consider the dependance of the scattering as a function of the wave-vector Q. With the analyser set to zero energy transfer, the spectrometer measures the elastic scattering S(Q, m = 0). In reality because of finite energy resolution, scattered neutron energies within a finite energy window of order 0.05 THz are recorded but, except at the lowest temperatures, the energy width of the scattering is large compared with the resolution width so that the distinction is not significant. The top portion of figure 6 shows this elastic scattering measured by the central counter at two temperatures : above the normal melting point at 333 K and in the supercooling state at 213 K. The same sample was used in each case so the relative intensities are comparable. The curves have the same qualitative form as the total scattering curves measured by X-ray diffraction [11] and shown by full line in the lower part of figure 6 . We note however that the elastic scattering presents a more pronounced temperature dependance. The figure 7 shows on an arbitrary scale the actual, root-mean-square energy width calculated from this equation assuming the free gallium atom mass. Although it has a similar qualitative form in the region of minima, we know that the width of the frequency distribution peak may not be equal to width for a perfect gas ; it is found that for metals high values of Q -10 A -1 are required before the gas limit is reached [15] . The [16] and [17] which are not consistent with those from reference [18] [16] , V : reference [17] , 0 : référence [18] . 4 . Discussion. - Figure 8 shows the quasi-elastic peak widths at Qo = 2.50 A-1 of present work compared with the data obtained by Page et al. [16] in temperature range from 273 to 373 K and by Hoffner [18] in the temperature range 300 to 1253 K. The widths measured by Chen et al. [ 17] at 300.4 K are appreciably greater than ours; this might be caused by the use of time-of-flight data with Q varying notably over the quasi-elastic peak. However taken as a whole the linearity of the dependance of the quasielastic peak width at Qo with temperature is remarkable.
Schneider et al. [6] We mentioned in the introduction the fact that S(Q) is observed to be only very weakly temperature dependant near the metastability limit TL ; since S(Q ) gives the energy integral of S(Q, m), it follows that S(Q, w = 0) shpuld show a divergence as T approaches TL. The physical reasons for this are not understood but it seems that, as the metastability limit is approached, groups of atoms moving in phase act together to establish an order in the liquid ; this ordered state is unstable with respect to infinitésimal fluctuations and crystallisation occurs. The appearance of the fi-phasme reflects the fact that the atomic environment in the liquid state is much more similar to the metastable crystalline arrangement than to that in the a-Ga phase [1 l, 21 ] .
To our knowledge, no theory, certainly not one based on a linear response, is adequate to treat the structural and dynamical phenomena of supercooled gallium described in this work.
